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Beziehungen zwischen Blattstiel und Blattspreite zur Beurteilung der Phosphor-
und Zinkversorgung bei Weinreben 
Zus am m e n f a s s u n g . - Zur Beurteilung der Phosphor- und Zinkversorgung 
von Reben wurden der Gehalt dieser Nährstoffe im Blattstiel und in der Blattspreite 
sowie die gegenseitigen Beziehungen dieser Elemente untersucht. 
Es konnte eine statistisch gesicherte Korrelation (P = 1 O/o) zwischen Blattstiel und 
Blattspreite hinsichtlich des Phosphorgehaltes (r = 0,931 **) und des Zinkgehaltes 
(r = 0,445**) aufgezeigt werden. Aus den Regressionsgeraden war zu entnehmen, daß 
Phosphor und Zink in den beiden Blatteilen dann in gleichen Mengen vorlagen, wenn 
der Gehalt an Phosphor 0,215 O/o und an Zink 43 ppm betrug. 
Bei den mit Phosphor genügend versorgten Weinbergen zeigte die Blattspreite ei-
nen niedrigeren Phosphorgehalt als der Blattstiel, während bei ausreichender Zinkver-
sorgung in der Blattspreite mehr Zink als im Blattstiel enthalten war. Im Falle der 
ungenügend versorgten Weinberge lagen zwischen den beiden Nährstoffen umgekehrte 
Beziehungen vo::. 
Introduction 
For the last fifty years, many research workers have used plant analysis to 
determine the nutritional status of vineyards. Some of them used leaves (LEvY 1968) 
and leaf blades (BEYERS 1962) in their studies, whereas others gave importance to 
petioles (LouE 1968 a). Some also used the stems (BERGMANN et al. 1958) and the clus-
ter axises (lsMAIL et al. 1964) as materials for their analysis. 
The research workers who used petioles for the determination of nutritional 
status of vineyards recommended phosphorus levels as 0.20 % (FoRSHEY 1954, LARSEN 
et al. 1956), 0.20-0.30 % (LouE 1968 b), 0.16---0.30 % (CAHOON 1970), and 0.14-0.39 % 
(JuNG et al. 1971) for July and 0.10-0.30 % (SttAuus and KrMBALL 1956) for late August. 
In the investigations dealing with zinc levels, 20 ppm for petioles (CooK 1966) 
and 14 ppm for young leaves (MARSCHNER and ScttROPP 1977) were given as deficiency 
levels. CAHOON (1970) advised 30-50 ppm zinc as the recommended level for petioles 
in July. 
Studies in the vineyards of Turkey (ATALAY 1977, KovANc1 et al. 1977, KovANCI 
and ATALAY 1977) showed that the potassium and magnesium levels in the petioles 
were always higher than in the leaf blades and the nitrogen and calcium contents in 
the leaf blades were higher than in the petioles. Occasionally, phosphorus and zinc 
levels were found to be high in petioles as well as in leaf blades. 
The present investigation is undertaken in order to have an idea of phosphorus 
and zinc levels in petioles and leaf blades along with their relationships with each 
other. In this type of studies CooK and K1sHABA (1956) evaluated the petiole and leaf 
148 1. Z . ATALAY 
blade level.S and their ratios, whereas CARLES et. al. (1964) and SmKHAMANY and 
SATYANARAYANA (1971) have given importance to petiole and leaf blade relationships 
in the determination of nutritional status of vineyards. 
Materials and methods 
Izmir and Manisa regions, having alluvial soils and Thompson Seedless grapes 
with American R-99 rootstocks, were selected for sampling. 96 samples were taken 
from different vineyards and each sample composed of 50 leaves collected opposite 
to the first cluster, during the fruit setting stage (beginning of June). Petioles and 
leaf blades were separated from each other. The samples were cleaned to remove 
dust and pesticide residues and dried at 65 °c. They were finally ground in a grin-
der and analyzed. After plant extracts were obtained by wet digestion (KACAR 1972), 
phosphorus was measured by vanado-molybdophosphorus yellow color method 
(LoTT et al. 1956) in the Eppendorf colorimeter. Zinc was measured in Varian 
AA-1200 atomic absorption spectrophotometer. 
Results and discussion 
The phosphorus content of the petioles ranges between 0.074 and 0.759 % and 
that of the leaf blades between 0.157 and 0.389 %. The petiole-P/leaf blade-P ratios 
were found between 0.47 and 1.95. In the phosphorus rich vineyards, the petiole-P 
content was found tobe always higher than the leaf blade-P; therefore, petiole-P/ 
leaf blade-P ratio was found to be greater than one. However, in the phosphorus 
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Fig. 1: The relationship between phosphorus contents of petioles and leaf blades. 
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low vineyards, the opposite occurs. The petiole and leaf blade relationships, their 
correlation coefficient (r = 0.931 **), and the regression equation (y = 0.149 + 0.308x) 
are shown in Fig. 1. The regression line of this correlation intersects the leaf blade 
axis when x equals to 0, so it is evident that phosphorus accumulates firstly in the 
leaf blades. In t.his regression equation, x and y equals, when percentage phosphorus 
is 0.215. Up to 0.215 %, the petiole-P contents were lower than the leaf blade-P. 
When the petiole-P was more than 0.215, the leaf blade-P was found to be com-
paratively lower. These results are in close agreement to the findings of CooK and 
KisHABA (1956) and Sm1rnAMANY and SATYANARAYANA (1971). The 0.19 % phosphorus 
value established by these research workers as the balance point, differs a little 
from 0.215; this difference may be due to time of sampling. 
The phosphorus value of 0.215, found as a result of this study, can be accepted 
as a standard value because it closely resembles the results of other investigations 
(FORSHEY 1954, LARSEN et al. 1956, LouE 1968 b) dealing with phosphorus standard 
values for vineyards. 
The petiole-Zn content ranges from 13 ppm to 83 ppm and leaf blade-Zn from 
15 ppm to 308 ppm. The leaf blade-Zn/petiole-Zn ratios vary within the limits 0.33 
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Fig. 2: The relationship between zinc contents of leaf blades and petioles. 
Beziehung zwischen dem Zinkgehalt der Blattspreite und des Blattstieles. 
and 3.71. The petiole and leaf blade relationships, their correlation coefficient (r = 
0.445**) and regression equation (y = 36.70 + 0.15x) are shown in Fig. 2. When x 
equals 0, this regression line intersects the petiole axis. In this regression equation, 
x and y equality occurs at 43 ppm. Up to 43 ppm, the leaf blade-Zn contents are 
lower than the petiole-Zn. Later, with increase of Zn, the contents in leaf blades 
correspondingly increase over the petiole-Zn values. 
As a result in the phosphorus rich vineyards, the petiole-P content were found 
to be higher than those of the leaf blades. However, in the zinc rich vineyards, the 
leaf blade-Zn contents are higher than the petiole. Just the opposite situation hap-
pens in the vineyards poorly fertilized with P and Zn. 
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Summary 
For the determination of phosphorus and zinc nutrition in vineyards, petiole 
and leaf blade relationships of these nutrients and their ratios were investigated. 
Significant correlations were found at 1 % levels between the phosphorus 
contents in petioles and leaf blades (r = 0.931 **) and also between the zinc contents 
in leaf blades and petioles (r = 0.445**). From the regression equations of these re-
lationships, 0.215 % for phosphorus and 43 ppm for zinc were obtained as the levels 
at which petiole and leaf blade nutritional contents were equal to each other. 
In the phosphorus rich vineyards, the petiole-P is higher than the leaf blade-P 
and in the zinc rich vineyards, the leaf blade-Zn is higher than the petiole-Zn. 
However, just the opposite situation happens in the poorly fertilized vineyards. 
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